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NF-kB inhibitors containing as the active ingredient indan derivatives represented by general formula (1) or salts thereof. 
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(3;*. R'MiTWSogig, JFH < it T -fc ^ /H^ £ (i 
$T ( 2 5 ) : 

3 4 
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R 13 HN 




O 



(25) 



i£4ki£(III) x i£*k^?> (IV) m<DJ]s4 h a^y-tf > x 

&{C. ibn/;7tf yPft (2 5) #^5 -f h <b 5 £ $ -fr § 

o JFS L < ti. ***** >/7k. f h7t FQ77 >/7K^©7Ktt 

©A'fln^'f h <h ^2g.*e5fS $ tir So ciiiaot, {k^% (2 
6 ) : 



(26) 

oT7;;«0«ii*»4tntfRfti# (2 7) : 





(27) 
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7 ; /I(:gl|©{SlS$riALt, {t&®} (28) 



R'*HN 



COOH 



(28) 



( iC *p . R ' 4 ti . M x. t e r t - "/ b * > ii ;U *' - ;t/3S * -5 ^ 
Jft&fittltf-l&iS; (29): 



(29) 



(5£*. R s £J:tfR 7 i {iBuiei^ l;jgi*^^^i-) T,T$tlS 
T $ V ft £ £ Zf Z <D & h> tl Z> o -J&iS (29) <7) jl x x ^ ft ti 
. {fc&ft ( 2 7 ) tztei&ikTkm h L < h 

<# t> ft^*fgBfl<D{t£-4*5 (I) (i. .£g(c{£; L'T±I2 Ltzm*<D 





(30) 
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$£>K> #SeiPHI:£«8 (I) ©^tcte, ^^,^^#1- * *>©*<& 
(1) if«tt^7A{:j:^lt65a, 

(3) »*R«*ffl^r^ist-r«^rft 

(4) ±ie (i) ~ (3) ^m^^t>itr^mt 

— «s£ (i) r-«*D$ ti2>*mwiz&zyi'Ru. nf-zcbo/s 
tHt^MJ-t s c tfr-z %2>tz&, nf-/c b ostt^ttc^a-r a 

ftfrftCKi, fl*.fcr. NO*TNF-a©jaf!14CieHt5Sft 

T^jiaaii^, fillip. jjf&> immmm. £3&tt«{fc£* 

/Ltf. rt^-tr/l^K i <J * -> ;U#K -7^r ? o # 7 -t? /P #| ^ © 
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c!:i:J;otl!it6:i*<-c^„ 1st #] Htc fn -f 6 c <k*<T $ 
SitoSHHTIi, 01 * (i\ if =7 * > © £ n ti & £ ffl > ^ - > x * 
— f - £> J; o & JgHfc #1 . eatt-t^D-x©J;^>SRIBai| N ^r7 'J 

f. |J x f b > ^ 'J a - J; -jttas ttjgmiilttaf i Iffl L t fc 
«fc^- ftftftk fc^ffk KffcKfJtfflk MSIffcai** 

S^LtUis :oi9i:UI^«S»l^ fl|;Udk t h £ 

T ti » lBflo£#jO. 0 I-! 0 Oig. jfUdifiO. 1 ~ 5 
0 his. J:0f?$L<(i$Jl. 0 ~ 2 5 mgT £ £ , #11 □ fl-J tc ft # 
© 1§ & fck 01 *.«k i£*f#|£>Jf £ . -JftfljKfifcAJ-fcOTte. IB 
K o £ #J 0 . 00 1- 50 mgH |> ffHdil^O. 0 1 ~ 2 5 mg 
S*. «fcO»* L < liftO. 1 - l 0 ■ggfi£»K&tti-«fc 

NF-/c BmW%)%li. NF-/c B OiSliti: <k o tUSP^f tit 
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ij 4 > * 'i # %> n u t* xmm 1 1 < it m f* £ m m-t <s c t iz <t 
-> r . *s « * tz a i*m * ic ± # l r < z>&m&? >*< v 

itz. ££<7>ffi&Sftffl€- i n v i v otiit^^^ilt 
fcU x * X h ^5 ^ * n *f : ~ > T'I$ m I tz Zttlffl -t Z> ®%X"® 
^oCi/^'tHo CO€f;M:fc^t(iN0^TNF-a©I4 
*jfllSlt-5:i^ljaT*5:i*{«§$*lTl^ (Filion, M. C. 

and Phillips. N. C. ( 1997) Br J Pharmacol 122, 551-557, Tsao 
. P.W. . Suzuki. T. . Totsuka. R. . Murata. T. . Takagi. T. , Ohm 
achi. Y. . Pujimura, 11. and Takata, I. ( 1997) Clin Immunol Im 
munopathol 8..1. 173-178. Cuzzocrea. S. . Zingarelli, B. , Hake. 

P.. Salzman. A. L. and Szabo. C. ( 1998) Free Radic Biol Med 
24. 450-459), £ y> tc, ft ft tff £ & . ffl Kt ft ifttS fcgt M t L T 

3 C <fc cI^ffi-T a C i z)<T- £ &o 

JittlM '1 7ffe|ii L T <?> 3& 31 li , r h 

Sen * f^i^^l$ffl L ^Jg&liti. NF-(cB^f3{ ( <t 0 
) EJi|*tt6DKAd<«ijft*«liat5CiA</T$tlt05 (Sa 
wa, Y. , Morishita, R. . Suzuki. K. . Kagisaki. K. . Kaneda, Y. , 
Maeda. K. . Kadoba, K. and Matsuda, H. (1997) Circulation 96 
. 11-280-284; discussion ll-285)£>T% C <D $ t£ x /H& W h & 

C ©<fc o IC, N0UJ:tfTNF-ci4jl!lSi|ftffl*f t5NF- 
/c BIBWSlw^&i&SSlit U^^IU, ^ H # T- & *Ui' ft §!! 5j 
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fjjjijgj 1 ■ 2 - (t e r t - 7 h 4- •> fj JU * -)\,T I J ) - 5 - 

a) 6-*h*->-l--f>$''/;, (8. 6g. 33mmo 1 ) (J. Org. 
Chera.. 35. 647('1970)#RS ) £ / y j - )i ( 500ml ){C 1ja K. . 4 0 °C 
irllia&fc.3EiStt-fv7S'l/< 15ml. IlOmmol )s /tt&i£ (8. 5ml )£ 

i^co^ttii^w-rae-y v*is-2--**-> i j - 1 - 4 > r r 

> (5. 5g. 29mmol) ^f#/c a 

* H N M R < 100MHz. DMSO-d,>: 6 3. 60(2H. s>. 3. 83(3H. s; 
. 7. 21(111, d. J-2Hz), 7.32(IH. dd. J=2Hz. 8Hz). 7. 53(111, d. 
J=8Hz). 12. 58C IH. br. s) 0 

b ) 6 - / b * > - 2 - * * •> ^ J - 1 - > y / > ( 5. 5g, 29 
mmol) £S£S£ (85ml) '.1 %M I , ( 2. Og), i& 

{fc/*7 i, (60mg) . ?§5£& Uml)<£-Jta^T7R^^fflmT , 5kg/ 
cm- -C 6 b#FbH*# L fc. E£ifc£«i§ L rt# btl/:g$^IE 

10* 7k Kft h " ^ AjfcjfcT I . 7 a a*J\,l+T*tfi&l 

c ) 2-7; / -5-n + H> ^ >ffiibtti(-3os m<t7j<s 

8£-&g£ (6.0ml) N 48$ &fc7k*»*teifc ( 4. 0ml )£ to PL X 2 l$|yj 
JjD&ilflSt L tz± L , h/U^>^AD^. 

?fg7§i£&ftES£ t f:, ff ^ v * > (100ml). tR 

(50ml) izfem L h i| x f ;i 7 » > (£jl0ml) T7RJEift£*«]L 
, 5? - t e r t - 7 * )l is -h - ** * - h ( 7. Og. 32mmo 1 ) £ 1jQ PL , 
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sat? 2 «Naft#Lfco Ris^(c^Kif-;u^to^. -gmmzmu 

Tit £ tl * •> «J * y 7l> * o t h 5 7 * - ( ^ * > : 

xf-;U=4 : 1) -??*»§gU ft©«{it£ tt £ &M<t&® (2.5g 
, lOmmol) £?ifco 

'H NMR (400MHz, CDCU): 6 L 54(9H. s). 2.70(2H, dt, 
J=5Hz, 12Hz), 3.20C2H, m), 4. 43(1H, br. s), 4. 75(IH, br.s), 5 
.26(1H, br.s). 6.64C1H. dd. J=2Hz. 18Hz). 6.69UH, s). 7.03( 
1H. d, J=8Hz) o 
2 

a) 6-y •> - l- ^> ft :b*)fc5-y h * -> - 1 
- -f > V J y (5. Og, 3lmmol) > / f'j -fo ( 100ml K ffiffig? -f V 
7 S A> (1.9ml. Ummol). (1.2il)*.ffl^t, £J£±_<D a ) 

S8if^=3 : i) i5?©ifiI^tto 5 - / h * •> 

-2-** ->S/-1 - (4. 5g. 23mmo 1 ) * ft « 

'H NMR (400MH2. DMSO-d,.): o 3. 73(2H. s). 3. 89(3H. s) 
. 7.02UH. dd. J=2Hz. 8Hz). 7. 15(IH, d. J = 2Hz). 7. 69(1H. d. 
J=8Hz). 12. 45(1H. br. s) 0 

b) 5-n*->-2-t+->;;-l-0^y> ( 440mg. 2 
.3mmol) ( 6. 5ml ) iC ® L % /^ynft* (10K, 170mg) 

, fijfc'^^n (20mg) % ^8S[g£ (4.4ml)£JO;iT£j*J_©b) 

<7>tift£a^> 2-7S/-5-./ h * > -T > > (300mg) 
^fi4)iSc«!i LTiirco C tl i* ffl S3 5 C «t < fc(D%.&<D&n t 
Ltzo 

c) 2-TiJ-5-J Y J y ? >m.±f&®!£30% $k\ti&Wi 
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m-&® U.8nlK 48* !Mfc7k*ft7kS* (l.2ml)£fflUTJ&;< f- 
MfcSK (6. 2ml). 7K (3.1ml). Miif/l'T; > (ft 

0.55ml) x ?-ter t-yf;py*-*'*-h (440mg, 2. Ommol 

g, 1. lmmol) £'&tz 0 

2 . 2 - ( t e r t - 7 •> # - 7 S / ) - 5 - 
[(E) - 2- ( 4 - t J- )V7 ± -Jl) x 7^ - ;U ] j 

y y y 

a) 2 - (tert-7h*->*j7l/**-/U7£-/) - 5 - t K □ 
*v"f^?'> (270mg, I. lmmol) ©f'J (0. 5ml )ic. 

T. h '1 7 rt/* d y ? > x (360mg, I. 3mmol) £An;l 

WaS^iaftftK*** ») ^ ATkr&fft, &fa&£7K. fi&ffiJK&TK* 
T h 'J 7 A7k7g&T:ft#&. teTKBS^^- h U nT«L/:o 

^MESiLtibnt^a?: '>y*yA?D7K57^ - ( / \ 

> : g£®x*7U = 4 : 1 ) T'ffiiS U ft <& « 14 £ * * o . 2 
- (t e r t - ~7 Y *f- ~s Ji J\s # — HT x J ) - 5 - h U 7 ;b jJ- o / 
? > XJ\s*-Jl* 4- is -f > ^ > (320mg, 0. 84mmol )^}#/-Co 

'H NMR (400MHz. COCl,): 6 1.45(9H. s). 2.80(2H.m). 3 
.30(2H. m), 4. 50(1H. br. s). 4.70UH, br. s). 7. 06(1H. d. J=8H 
2). 7. 1K1H. s). 7. 25(1H. d. J=8H2) 0 

I R (KBr) : u 3350, 2980. 1680. 1540. 1440. 1250. 1210 c 
m ~' 0 

b) 4-xfz;l/F;l/X> (540mg, 4. 7mmol) iZ ft n — )l # 5 
y (0.50ml, 4. 7mmol)^Jtax.. 7 0 °C U 2 B# fflM ft t 6 t ft> & 

@4kL. *f ^-/i/t:? >^ttri<£j£L. c nttUtia-fr-r 

5^<DJl*4i L tz 0 ft t 3 -;UH-:5 (240mg, 1. Ommol) !C 
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7K7K (5ml)^S0x.. MS-tr 2 ttRflftftL tz* RJC & £ ftR x f- ;U r- 

£$E®£ LT (E) - 2- (4-^5 L ;i/7x-yU) xx-;1/+"d 
(220mg)£ffi£j&%£ L TUtZo 
c ) 2 - (t e r t - yh + y//;l/t:-;l/7; 7) - 5 - h U 7 
d y ? > X;U*x rt,** •> 4 y? > (260mg. 0.69mmolK (E 
) - 2- (4-y^7U7xx;l/) xf-;l/**a > $ (180mg), h ;U 
xy (7ml). PdCPPhaKOOmg, 0.026mmolk 2 11 lit h'J-^A ( 
0.99ml) . x?/-;U (3.0ml), igft 'J f- 7 A (64mg. 1.5mraol)£ 
5 B$flaft&ig3i L fc„ 5lGft*i-f;^«RL, 

> : ffimx.=f-)U= 4:1) L. #<D^M£W^£ 

MM-ft&tl (190mg, 0. 54mmol)£*i/c 0 

'H NMR (400MHz. CDC1 3 ): 6 1. 45(9H, s), 2. 35(3H, s). 
2. 80(2H. m). 3. 30(2H. m). 4.50(1H. br. s), 4. 80(1H, br. s), 7. 
04-7. U(2H, m), 7. 16C3H, m), 7. 26-7. 3 1 (2H. m), 7. 39(2H. m) 0 
8i£3- 2 - (t e r t - 7 h * > t> JU - ii, T i ; ) - 5 - 

/ h^->^;i/^'-JM > y > 
jg&fll 2 T*&fifc L/c, 2 - ( t e r t - 7 h * •> JUT i 

J) - 5 - [(E) - 2- (4-y^;l/7x-;u) x x x ;U ] + > 
y> (190mg, 0.54mmolK mW.it* Xx7 U (on poly(4-vinylpyr 
idine), 140mgk J ^iSa^tlth'i^A (450mg, 2. lmmol) . 
5> * * > (3.8ml). (0. 8ml)(Dfi^^^mat?*L < «»Lfc 

§*U, TvU^t Kl^i (170mg)£'#^ o 

7^fh KS^4» ( 170mg)£ > ? J - ;U (7. 0ml ) (C jgft? L 
x i/TWfctMJ^A (270mg, 5.5mmol) . ftH (0. 10ml) , ~& 
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it^y-h'y (1.87g. 22mmo 1 ) £ An A. , 1^73 0#fl£#L/c o * ? 

l ) iJ ? 9 a -7 h 7 5 7 <r - ('\ + -tf->:g£|£xf-;U=4 : 1) "c 
^©tittfi&^W^-a^M^^tl (76mg, 0.26mmol) 

O 

'H NMR (400MHz. CDCh): 6 1. 45(9H, s), 2.82(2H. m). 
3. 3K2H. m), 3. 90(3H, s), 4. 49(1H, br. ), 4.72(1H, br. ), 7.27 
(iH. m). 7. 87(1H. m). 7. 88(1H, m) c 

$$JtK±- 2 ~ ( t e r t - 7 h * •> a ;u # ;t/ 7 S / ) - 5 - 
ft ;U jf j- •> j > 7 > 

1 

Sgigffll 3 X SffcLtz. 2 - (t e r t-7h*i/*A/»K-;U75 
/ ) - 5- yh + >^/U4-:-;U-f>^> ( 76mg, 0. 26mmo I ) £ /• * 
y (2ml)(C7§ft? U 1 N 7kS?^t7 h 'J ^ Xs7K?g^ (0. 29ml, 0. 

29mmol) ^jtoA. 1. 5 B$fflft]&aft L tz* R (5 & * * r fp f? L „ 

Tfc<Z>^ttlfi£ W -T ZmMit&Vl (58mg, 0.21mmoJ) £ f# tz c 

'H NMR (400MH2. CDCl,): 6 1. 45(9H, s). 2. 85C2H. m), 
3.33C2H, m), 4.50(IH. br. ), 4. 75(1H. br. ). 7.30(1H. n), 7.93 
(IH. m), 7.94C1H. m) 0 

a) 2-7^/'f>7v(6. Og. 45fflmoi) t* U : J > (7 ml 

) i:^iL, ?K 7R ^ iP L *i £ , (4.5ml, 47.3mmol)£ 

^ftbL^ZtSi^itroL. 2 - 7t h7; Kf >7>(5. 6g, 32mmol 
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) zmtzo 

b) TJUZ}>%MT. ?K 7k c £|] L tz, M^^it 7 lU i - ^ U (3 
. 4g, 25. 5mmol) © 1 . 2 - y ? p p x ? >»fc (20ml) (C. ig -ft 
( I. IIbI, 15. 5mmol) £i&T L £ c ffiT®:T'&, 2-7t 
hT; FO^'X5.6g. 32mmol) ©2 - * a a i ? > (40 
ml) Zmz-tz* lfiT2.5 UfFalSfSe S J6 ft £ f? * tK T? 

MJntgil/;., i§i«lES4 LT^C^ttfl^WT 5 2 - 
T-bhT^ K- 5 - 7tf;K >^>(2. lg. 9. 8mmol )£f# tz c 

■H NMR ( 400MHz. CDC1.): o I. 95(3H. s). 2.58(3H. s). 
2.82-2.87(2H. ■), 3. 32-3. 38(2H, m), 4.77C1H. ■). 5.65C1H. br 
oad). 7.31UH, d. J=7.8Hz), 7.8K1H. d. J=7.8Hz). 7.82(IH. s 
) o 

M S (FAB) : m/z 218(M+H) * 0 

c ) Tk&ft:-*- h ') ^ A (5. 6 g . 140mmol)c7)7K?§$ (60ml) £ - 50 
TtcftiRL. (2.67ml. 31.7mmol) tiTL/:. Ji: 2 — T -b 

h T i H — 5 - 7 t f /K > ^ > (2. I g . 9. 8mmo 1 )<D •> + * * > ^ 
j£ (70ml) W.foT' 3 mm.mftLtZo Ri£;«£**7??fr*P L 

52 - 7-tr h7i K - 5 - # 7U # * i/ f > 7* > (2. 0 g . 8. 9mmo 1 ) £ 

'H NMR ( 400MHz. DMS0-d 6 ) : 5 1. 77(3H. s). 2.77-2.82(2 
H. m). 3. 17-3. 23(2H. m). 4.76(IH. ra). 7.32(1H. d. J=8.7Hz). 
7.75C1H. d. J=8.7Hz), 7. 78(IH. s). 8. 12(IH. d. J=6. 4Hz). 12. 
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70OH. broad) c 

M S (FAB) : m/z 220CM.+H) * 0 

d ) 2 - 7 t I s 7 ; K - 5 - ii ;U ** * •> < y ^ > 1 2. Og. 8. 9oimo 
D^-tK Cl2ml) , (12ml) !:1SL 7 8# Pal flD & il L /c o 

2-7W-5-**t:*i"f >^^^^ig (l.9g, 8.8mmol)&'# 

1 H NMR (400MHz. DMS0-d«) : d 3.04(2H, m). 3. 33(2H, 
n). 4.03(1H. m). 7.39(IH. in), 7.80C1H. m), 7.84UH. m). 8.29 
(3H, br. ), 12. 82(IH. br. ) 0 
M S (FAB) : m/z 178(M*H) 

e ) 2 - 7 $ J - 5 - -h fV ** 4- > << y V > £gfc ( I. 9g, 8. 7mmo 
l)£ 1 N TK&tt^ h >J ^ (17. 4ml) , ^ * + * > (38ml) 

, 7K ( 19ml ) . /-tert-rf^^-^'^-h (2. lg. 9. 6m 
mol)©ig£«!l£mfi "C 3 0#P B !fit#Lfco KJ£«£ft»i* 
tbU fli^^i^, »tt£J*ES*LT»«fl:£fc C 1. 8g, 6. 
5mmol )£ f# A: 

Mijffil 5 . 2 - ( t e r t -7 F^->^;^'-^7 ; / ) - 4 - 

a) 6 - /• h + y - 1 - -T > y y (D ft t> 9 tc 4 - > h * > - I 
-4 y? J y (l.Og. 6. 2mmolK /• ? / - ;U (20ml) , MBK V 
7;^ (0.8lml. 5.9mmolh (0.25ml) £fflt*T. jgiifti 1 

. O ffft l <Pa) iH«OftflF*ff t»x iXOVS&tiLZfit 5 4 - * 
h*-> - 2 - / - 1 — 4 *s ¥ J y (350mg. 1. 8mmol) 

' H NMR (400MHz. DMS0-d 6 ) : d 3. 60(2H. s). 3. 90(3H. s) 
. 7.33(1H. m). 7. 47(1H. t. J = 8Hz). 7.69(1H. d. J = 8Hz). 12.70 
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(1H. br.s)., 

M S (FAB) : m/z 192(M+H) 

b) I- / Kv-2-t + •> £ y - I - < > / > ( 400mg, 2 
. Inmol) £St§& (7.6il)i:iSL, (51 200ragK 

(0.50ml) £Aa^T*3ia?fflmT. SET 1 . 5«#|i3fttfL 
m&m l . <a ;fr% l <£> b) tffi&colfcftfcfi 1 ^ 2-7W 
-4-^ h * W > > (290mg, 1. 8mmol) £if fc« 

' H NMR (400MHz, DMS0-d 6 ) : o 2. 45(2H. m). 2. 98(2H. ra) 
. 3.68(1H. m). 6. 72C LH. d. J = 8H2), 6. 7T(1H. d. J =8Hz;. 7. 09(1 
H. I. J =8Hz) 

,V1 S ( FAB) : m/2 l64(MfH) " , 

I R (KBr): u 3 150. 2940. 1590. 1480. 1260. 1070 cm " « 

c) 2-7-;-^-^ h 4r •> 4 > > (290mg. I. 8mmol) £30 
% §kit7k%m-mm (1.8mlK 48X £{t**»*«»0e <1.2nl)£ffl 
I'TR^Aftft, V**r*)ry (5.9ml). ?R (3. 0ml), h »J x f- yU 
T £ > ( #j 0. 55m t ) . >' - t e r t - 7 f - ;U 2? *7 - * - h ( 420m 
g, 1.9mmol) BiW 1 . t£>:fr& liOcl t P] $ <7> ft ft £ 
It I ' . /^iO^lttli^W-to^M -11:^^1 UlOmg. 0. 45mmol i§ fc. 

'H NMR UOOMHz. 0MS0-d.): d L39(1H. s). 2.59(1H. mj 
. 2.7K1H. m). 3.04(2H. m). 4. 16UH, m). 6.56(IH. d. J=8Hz). 

6.6K1H, d. J=7H2). 6. 93(1H. t, J=8H2J, 7.09(IH, br.s). 9.0 
9(1H. s)o 

M S (FAB) : m/2 250(M+H) " a 

jgygijgj 6 . 2 - ( t e r l - f Y * : s ii J\s*-)IT i J ) - 4 - 
{ ( E ) - 2- (4-y^;U7xx;u) xf-;i/j j 
> g; > 

a ) 2 - (ten -^h + y*A#i^7; ;) - 5 - t K □ 
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* •> < > V ><7> Rt> *) iz 2 - ( t e r t r 7* Y * •> ii Jl> # ^ ;U T = 
, ) H-tFo + yO^/- ( UOmg. 0. 45mraol) s f >J v> > (0. 
5oi), STkh U7;l/tD^ ^>x;l/.t>K ( 91 a I. 0. 54mmol)£ffi 
^Tx ^xt^I 'J . <D a ) tlnJ^O^f^^ff >-ij^'^?B7|- 
?'77f- (AH> : SSi ;U = 3 : I ) T' »g U 2 - ( t 
e r t - / h*->^;l/-f-;l/7 ; y ) - 4- V l ) "7 frit u * 9 *s X 
;l, * ^ /U * * > -f > > (130mg, 0. 35mmol)^(#/co 

'H NMR ( 400MHz. CDCl,): o 1.45C9H. s), 2.90(2H. m), 
3.36(2H. rah 4.520H. br. s), 4.72(1H. br. s). 7.08(IH. d. J=7 
Hz). 7. 25(2H. n) 0 
M S (FAB) : m/z 382 (MrH) - c 

b) 2 - (t e r t - yi> + ->AAi};iA7; n - 4 - h U 7 
;^D^>x;kt-^t+->0^> (130rag. 0.35mmol), (E 
) - 2- (4 - /f il7x-yl/) xf - V: □ > gg ( 110mg)v h )V 
x> (3.4ml), Pd(PPh,)< (15mg, 0.0l3mmol), 2H RRth'J9 
A7kS«[ (0. 5ml), x ? y - ;U ( 1. 6ml), i*b 'J f- ^ A (32mg, 0. 
75wnon ^ffll'T, gj 2 . © c ) £l§J$©1ift£fT<.». > 'J # 
'r/U^n^h^^-r- ( * -«t > : g£ g£ je. ^ = 6 : 1) ~cftM 
U (70mg. 0.20mmol> ^Ifc, 

'H NMR UOOMIIz, CDCl,): 6 1.45(9H. s). 2.36C3H. s). 
2.8K1H. dd, J=5Hz. 16Hz). 2.93(1H, m). 3. 30(1H. dd. J=7Hz, 
I6Hz). 3. 42(IH. dd. J=7Hz, 16Hz). 4.50OH. br. s). 4.77C1H, b 
r. s). 7. 05(IH. d. J=l2Hz), 7. 12(1H. d. J = 12Hz). 7. 18(3H. m). 

7. 42(3H. m)o 

MS (FAB) : m/z 349(M) " 0 

jgiefll 7 . 2- (t e r t-^K^^t:-/^; 7) - 4 - 
/ Y -h )\stZ — )\s 4 y ? y 

4 8 
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SOU 6 ■ taf&Ltz. 2 - ( t e r t-7 ^y^^^^7 

/ ) - 4- ■ ( E ) - 2 - (^-yf-^7i-A) xf-;H -r 

> ^ > (70mg. 0.20mmol) x E3 IHt * X ^ O A (on poly(4-vinylp 
yridine), 53mg). / 9 ii 3 ^ m§£ ± h U ^ A ( 170mg, 0.79mmol) 
, ( I. 5ml > . 7k (0. 3nl>£ffl<.*T\ Mi&ffl 3 . tm&V> 

mftZft^, 7/Uxt Ki^flj (73mg) &p|^o 

fc(C. T^x t Fi^i (73mg) £ / 9 J -)l> (3ml). > T > it 
t F ') ^ A (120mg, 2.4mraoi) % i^g? (44#1), ~K^bv>^> ( 
800mg. 9. 4mmol) £ffl^T, Mifeffil 3 . £ |5] |£ CD & ft £ n ^ x > ') 
n'i?07F777<- ( 4- -9- > : ftK i f- /I/ = 4 : I) Tfl 
ISL. ^O^ttfi^W^'S If Mit&ty <45mg, 0. 15mmol) £i£fc„ 

H N : MR ( 100MHz, CDC 1 . ) : 6 1. 45(9H. s). 2. 84(1H. m). 
3. 17(1H. m). 3.30C1H. m), 3.62(IH. m). 4.47(1H. br. s). 4.7K 
1H. br. s), 7.24UH. m). 7. 39(IH, d. J=8Hz), 7. 85(1H. d, J=8H 
2)0 

MS (FAB) : m/z 292CMHI) " . 236(MfH-56) " J 

Hfeffll 1 . 4 - ( 2 - -i > >VT -/) - 
2 , 3 - d j e 'J > > 

.|->DO-3-yf;l/fxy [ 2 , 3 - d ] t" U ^ >" : > (92mg 
, 0.50idbo1) (J. Pharra. Soc. JAPAN. 109. 464 ( 1989) #{$.) t 
2 - 7 i / 4 > ? > (330mg. 2. 5mmol) Z J (ImD* 

-c, 7/i/^>^s5tT, 4 0 ftmijammm. i tz 0 mm^mm^^tx 
m t> ntzmmz > >) * ? * ? u ^? t y ? 7 < - ( /\ * -9- > : six 

^;u=5 : l) TfifSSIL. ftotottfi^Wf-SfcaUfc^ft (uomg, 

0. 50mniol)^^^o 

'H NMR ( 400MHz. CDC1 ,) : o 2. 47(3H. s). 2. 94(2H. m). 
3. 50(2H. m). 5. 11(1H. m). 5.65(111. br. ). 6. 80(1H. s). 7.19-7 

4 9 
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. 27C4H. m). 8. 47(IH. s) 0 
M S (FAB) : m/z 282(MtH) " 0 
|M2_. 4-C2-<>^-;i/7';y) fx/ [3. 4-d] 

4-y^;l/ + ^-^JLy [ 3 . 4 - d ] t: »; i : s V ( 90mg, 0. 50mm 
ol) (J. Heterocyclic Chem. . 30, 509(l993)#B.s ) t 2 - T I J 
<i > ? y (200mg, 1. 5mmol) £g$x ? / - ;U (4ml)4 3 c, 7/1/3' 

Yy'J*y"i^07K77^- (g^grx^yl/: / ? J -JV = 2 0 
: 1) fftSL ftM&{i£WtotiSfi:&$J (30mg. 0. Llmmol 

) 

'H N'MR (400MHz. DMS0-d fc ): <5 3.02(2H. m), 3. 38(2H. m) 
. 4. 99(1H. m). 7. 17(2H. m), 7. 27(2H. m). 7. 74(1H. s). 8.17(1 
H. s). 8.44(111, d. J=6Hz). 8. 52( 1H, s) Q 
M S (FAB) : m/z 268(M+H) " 0 

nmm 3 . 4 - ( 2 - > - ;i 7 ^ 7 ) - 7 - x; [ 

3. 2 - d ] fc: U • y > 
4 - 7 n a - 7 - / * )V =t jc / f 3 . 2 - d 3 t" 'J ; y > ( 74mg 
. 0. lOmmol) i2-7i H>f > ( 270mg. 2. Ommol) %%L&^9 
y-^(3ml)#T, 7^^>I^T, 1 &fmiJQ%t&i& L tzo 

-9- > : Mx^;U = 1:1) tflU & © £ W "T £ l£ Mtt 

(83mg. 0. 30mmol) Zmtz* 
' H NMR (400MHz, DMS0-d«) : 6 2. 33(3H. s). 3. 03(2H. m) 
. 3.33C2H, m). 4.98(1H. ■). 7. 16(2H, m). 7.24(2H, m), 7.71(1 
H. s). 7.980H. d. J=7Hz). 8.5K1H. s)o 
M S (FAB) : m/z 282(M+H) " 0 

5 0 
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ElEfLL- I - ( 2 - <f > - 7b T » J ) b" n □ [ 2 , 3 - d 1 

4-^Doh'PD [2. 3-d J f-i;y> (83mg, 0.54mmol) 
(J. Chem. Soc. . 131(1960), J. Org. Chem.. 26, 3809(1961) # 
PS) i2-7;/0^> (220mg. I. 6mmol) jl ? y - ;u ( 

L T % «i ti Slrl £ •> u # y~ Jl 9 D "7 h y -7 7 -f - ( gfc g£ ji f- ;U ) 
T?»SU ftOttttl^WtSSIIft^ft (38mg, 0.20mmol) * $ 

/Co 

' H NMR (400MHz. DMS0-d f ): o 2.96(211. m), 3. 32(2H. m) 
. 4.92(111, in). Li. 57(111. m). 7.05(111. m). 7. 16(2H, mJ, 7.25(2 
H. m). 7.5K1H. d. J=8Hz). 8. 13(IH. s). 11.4(111. br. ) c 
M S (FAB) : m/'z 25KM + H) * 0 

IMA- 4 - (2-oy^;l7;y) f x J [ 2 . 3 - d 3 

a) Mifcg£(l.7ml) !!7kftT\ *KU. 7ml) SrfiSTLfcgfc. 2 
- T * J =f- 7 x > - 3 - # ;l/ >• g£ x ;u ji 7 N /k o. 8 g , 16.4 
mnol) £JjD;L^fiT 2 mfflmW L tz ■ ( $I^|gEE§ii. x - ^ ;U 

/l/U7Wft7i>-3-^;l/4->gxf^x^f/K3.flg. 
15. 3mmol) £f#fco 

^;K3.0g. l5.3mmol) Jt-^AT- K (I2rol) iCg/gLx ^KT 
>^^9A(3.0g. 48.2mmol) ^Jta*_T150 *t T' 6 I^SHf # L „ 

til-tFD^/fxy [ 2 . 3 - d : f'J;y>(|.7g, 11. 0 
mmol) ^ f# ^ - o 

5 i 
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'H NMR UOOMHz. DMSO-d*) : o 7. 39(lli. d. J=5. 8Hz), 7. 
58(111. d. J=5.8Hz>. 8. 1K1H. s). 12.45(1H. broad) 3 
M S (FAB) : m/Z 153(M+H) 

c) J-tFo + yfx; [ 2 , 3 - d ] If V; •/ > ( 300mg, 2 
.Ommol) -s&it*) > C I. 5ml )4» . I 3 101 ftl & 3 $ L fco ?gJ£ 

£*£JEEg£ LT'fi btl/c 4 - ? d d f- jl / [2. 3-d] f 'J ; y 
>*»8to:itt< 2 - 7;;-f (l.lg, 8. Ommol) i 

i * y - ;U (6ml) + -e N 7;l/a->MST> 2 B# Pel fa iifit L <, & 

«E§ £ I r f# t> n tz mt& z •> «J # ¥ : /u * d v h r 5 7 < - ( 

'S * > : * * = 5 : 2) 7? fit tH L , 

Sift £439 ( ISOmg, 0. 56mmol)^f^rc u 

H NMR ( 100MHz. CDCI.): o 2. 98C2H. m). 3.50(2H. m). 
5. 15(IH, m). 5.33UH. br. ). 7. 08UH. d, J=6Hz). 7. 21-7. 29C5H 
. m). 8. 54(IH, s) 
M S (FAB) : m/z 268(M+H) " 0 

nmmj_. 4 - < 2 - ± > y - >i 7 i / \ 7 □ r 2 . 3 - d 3 e 

a ) -7 a / — b 'J H ( 0. 50 g . 7. 6mmo IK :-i7/l/f t F 
(0. 32 g. 2. 7mmoih MJxfA-7;> 1 0.40ml. 2. 9mmo I ) £ Y >V 

x>(8. 7mi) izmmi. loftmtiamMm. l tz.. 

-7; y-3-y77 77> ( 0. 27 g . 2. 5mmo I )i\%tZo 

b) 2-7;y-3-->77 77> (270mg. 2. 5mmol) . MJi 
f;K^FtwM- F (1.5ml. 9. Ommol) > »7ki£g! (0.18ml. 1. 

9 /zmoi)©jg^^^ i 3 ovc-immija&Mfiiitzo &mm&(%i% 

2-7;H>//- (670mg. 5. Ommol) , fffc&^- h 'J <7 A (64 
Omg, 7. 8mmol) , ifcSS ( 1. 1ml. l9mmol ) £ to ;l "C £ k> tc I 3 0 

5 2 



WO 00/05234 PCT/JP99/03938 

> ft©^tt{i£W^3J§^{(:£^ (44rag. 0. 18mmoi) ^flfc„ 

•H NMR (400MHz. CDCI , ) : 6 2.98(2H, m), 3. 47(2H. m). 
5.05CIH. m). 5.37(1H. br. ), 6.63UH. s), 7. 20-7. 30(4H, m). 7 
.47(1H. s), 8.44UH. s) 0 
M S (FAB) : m/z 252CM+H) ' 0 

I R CKBr) : v 3490. 3250. 1620, 1590. 1510, 1480. 1 140 cm 

MMffl 7 . 4 - (2 — -f > y — jl T j J ) b" v •/ p [ 3 , 4 - d 
] fc° 'J i > > 

4 - t K d * i/ f =? V □ [ 3 . 4 - d ] t" ') i >' > ( I40mg, I. 0 
mmol) , +*->A<k'J> (3.0mlK y^;i/7-'J > (0.39ml. 3. 
1 juraol). »;i:2 - 7; ;-f >f > UOOrag, 3.0mmol) *km^X% 

-9- > : SKxf;l,= 5 : 2 ) TfffiglL, ft © ^tt ft £ W + « ^ II it 
(150mg. 0. 56mmon^(^^ 0 
'H NMR (400MHz. DMSO-d,) : o 2.95(2H. m). 3.34(2H. m; 
. 4.94UH. m). 7. 17(2H. ro). 7.27(2H. m;, 8. 12(1H. sJ. 8.26(1 
H, s). 8.33UH. br. ) 0 
M S (FAB) : m/z 252(M+H) ■ = 

nmm s . 7 - a - << > ?-a,t \ j ) -k-mjt'/q [4 

. 5 - d ] hf 'J ^ > 
4 , 5 - •/ 7 ; / - 6 - ? o d t' ') ; y > (UOmg, 0. 97mmol)(J 
. Am. Chem. Soc. . 76. 6073(1954) #P.S) , IBft-f V7 ; A (0. 
15rol. I. lmmol)££J^ v * * > (7ml)4 I . 1. 5 B# Pel fa *a il s£ L 
/Co £J&&£ftiP t. 2-7; / O^y ( 280mg. 2. lmmoO £JQ 
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*f )\/ 9 \2 ~? h y 7 7 ^ (&{t J * Is > : ^;-;l/=2 0 : 1) 

£4* (lOOmg, 0. 40mmol)£ff fc c 
rap : 229 ~ 23 1 t 

' H NMR ( 400MHz, 0MS0-d 6 ) : o 3. 09(2H, m), 3. 25(2H. m) 
. 5.02OH. n). 7.17C2H. n). 7.24(2H. m). 8.39CIH. s), 9.07(1 
H. br. ). 15. 94UH. br. ) 0 
M S (FAB) : m/z 253(MfH) 

lii 9 . 7 - ( 2 - ± > g - a 7 » y ) ttt'/a [ 5 , 4 - 
d ] g u > 

4 - > T / - 5 - jl h + > > f- b > T = / ^ * v - IV ( 240mg, 
1.5mmol) (J. Am. Chem. Soc. . 88, 3829(1966). Bull. Chem. So 
c. JAPAN. 43, 187(1970) , Bull. Chem. Soc. JAPAN, 43, 3909( 
1970) #PI) . 2-Ti (580mg. 1. 4mmo i ) 

y-;u (2mi)*, 6. 5 mmijam'&ifoitz, mm&mEE%£ix'& 

Cy tltz * X M il ? * *> D -7 \> f 7 7 f - (ig^t^f-U> : g£g£ 

if 1 : 4) 7ttSL fcO^ttfl^W^Sli H-ft£#J (56mg 
, 0. 22mmol) £?#fc 0 

1 H NMR (400MHz, DMS0-d s ): 6 3. 12C2H. m). 3. 30(2H, m) 
, 4.97(1H, br. ), 7. 16(2H, m), 7. 23(2H. m), 8. 37(1H. br. ). 8. 
5K1H, br.). 8.62(1H. s) D 
M S (FAB) : m/z 253(M+H) ' 0 

mmm i o . 3-^7- - 4- (2-<>?'-;u7^y) 

±V_u [ 5 . 4 - d ] b' 'J x : J y 
4-y7/-5-xh + yyf U>7; / - 3 - 7 * > V * D" 
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(320mg, 1.8mmol) (J. Org. Chem. . 29. 21 16( 1964) #P.S 
) x 2-7;H>^> (7l0mg, 5. 3mmol) Srgiix 9 J - )l (3m 

o*. i. 5 f^faijjn&iizfc l /-co ®mzm.i£%£: iT'&z>ntzmm 
) -ettSL. x? y - j\<frt>mmitiT . frcDm&mz &irzmm 

it&ty) (270mg, 0. 38mmol)£i#fc 0 
mp : 208 °C 

'H NMR (400MHz. DMS0-d 6 ): 6 2. 62(3H. s). 3. ll(2H. m) 
, 3.35C2H. m), 5. 12(1H. m). 7. I7(2H, m). 7. 24(2H. n). 7.60(1 
H. br. 8. 46C1H. s) 0 
M S ( FAB) : m/z 267UHH) 

I R UBr; : v 3260. 1590. 1500. 1460. 1320, 1250, 1220 cm 



figjgjj L- 7 - (2-0^-/1^7 ~ J ) f77 p [ 5 . 4 - 



) (J. Org. Chem.. 26, 4961(1961). Chem. Pharm. Bull.. 16. 7 
50(1968) # PI) 2 - T i J -i > $r > i ' I20mg. 0. 90mmol), 'rffl^T 
1115 01 1 i P] m <D m ft & n <- » . ^Jn';l?D7^77^ - ( *\ 
^t>:Siif^=2 : 1) c=»^L. ftCftttl^f tol^ 
*t&$ (4lmg. 0. 15mmol) 

'H NMR (100MHz. CDC1,): o 3.01(211, m). 3. 50C2H. m), 
5. 14(1H. br. ). 6. 33(1H. br. ). 7. 19-7. 28(4H. m). 8.56(1H. s), 

8. 74(1H. s) 8. 49(1H. s) 0 
M S (FAB) : m/z 269(M+H) " 0 



mm 1 2 . 2 - ( 2 - > ^^/H ; ;) - 1 - t 7 - 2 . 3 



d 3 eu ~ •>' > 



?->DDf7'/o f 5 , 4 - d j fcf >J ; 



: J > (50mg. 0. 29mmol 



7 - f- h 7 7 f 'f > > 
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- f7-2. J. 5. I - f |-7?f Of > ( 
50mg. 0.29mmol) (J. Org. Chem.. 26. 4961( 1961) , J. Chem. S 
oc.(C) 1856(1967) #83) , 2-7WO^> (120mg. 0. 90mmo 
1). ^m^ mmm 1 £ffi%g>£f1?£iTl', >'J^A/^q?K 
?7 < - C\** > : Sf|if;l. = 3 : 1 ) -*?fl|S! I . ft <?> (1 
£W"f S&fiUt&ft (4 lug. 0. iSraol) £»fc„ 

'H NMR (400MHz. CDC1.): o 3. 08(2H. m). 3. 53(2H. m), 
5.25(1H. br. ). 6. 99C1H. br. ). 7. 22-7. 30(4H. id). 8. 66(1H. s) 

M S (FAB) : m/z 270(M*H) " 3 
% m M 1 3 . 6 - ( 2 - > g - ;l T ; y ) - i -/f;M7f 

7 V p f 3 . j-d] b''J ; /> 
3-7; J - 5 - / f - /I/ - 4 - Y 7 f- 7 7 - ^ *7 # — h U A- ( 
270ig. 1.9mmol) (Arch. Pharm. Ber. Dtsch. Pharm. Ges. . 301, 
611(1968). Angew. Chem. internat. Edit.. 6. 83(1967) #BS) 
, h i) x.=f- Y d-wl/ y - h (l. 9ml. l2mmolK *7klfcfi£ ( I. 9m 

1. 20iol) (0iR&flj£l 3 0 °C T 2 ffil Al M JS 9% t £fo$£M 
E "CMife . * y - (3ml), 2 - T = / f > / > c.780mg, 

5.8mmol) $ £ ic l BSfgJJn&iBfiK L /li^IESi 

Ltj|bft/:^i«x'J^y/Hn7h/77^- ( tg ft y f- ^ > 
: SSi^^ l : 3 ) nmnL. &©4fcttfi£W-r*«iHfl:£«J 
(lOOmg. 0. 35mmol )£•?#£: <, 

' H NMR (400MHz. DMS0-d») : 3. 04(3H. s). 3. 14C2H. m) 
, 3. 39(2H. a). 5. 12(IH. m). 7. 18(2H. m). 7.25(2H. m). 7.32(1 
H. br. ), 8.35(1H. s) c 
M S (FAB) : m/z 283(M+H) " 

Hifeftl 1 4 . T-{2-4_> ? - Jl 7 = y ) - 1 , 
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- 1 II -b'7'/a [ 4 . 3 - d ] tf 'J j. : J > 
7 - ? o d - I . 3 — •>* > fwU - 1 H -t'^/D [ 4 . 3-d] 
t° "J $ x > (28mg, 0. ISmmol) (J. Med. Chem.. 31. 454(1988) 
#RS) N 2 - 7 ; J 4 y f y (66mg, O.SOmmol) . MJxf^T; 
y (30// I, 0. 2jumol)£|£*ii&{t /• ^ U > <Lml)4u 'I^AD&iB 

£W (26mg. 0. 093mmol)£f#^o 

'H NMR (400MHz. DMS0-d 4 ) : 6 2. 38(3H. s). 3. 09(2H, m) 
, 3. 39(2H. m). 4. 14(3H. s). 5. 06(1H. m). 7. 17(2H, m). 7.24(2 
H. m), 8.26(1H. s) c 
M S (FAB) : m/z 280(MfH) ' 0 

nmm i 5 . 4 - (2-0^-^7;;) f [2, 3-d 

] t: i) i y y 

4 - b K a * •> f U K [ 2 , 3 - d ] f 'J ; •/ >( 150mg, 1. 0mm 
ol) (J. Am. Chem. Soc. . 77. 2256(1955) % * 4- ^ J£ it 'J 

> (I. 0ml), 2 - 7 ; J <i y *f y ( 270mg. 2. Ommol) , h'Jxf;l 
7~> (1.4 ml, lOmmolK f£ i£ * * > (5ml)-$rffll > T lliSfe^'j 1 
_4_i^«©«ft«:<T^. ->'J*yA^D7K77 ( - ( ft K x 

•. y ? y -;u= i .9 : i ) t-iiL <k<Dm^m.^^t zmmit 

&® (60mg. 0. 23mmol) Z'&tz<> 

'H NMR (400MHz. CDC1,): 6 3. 06(2H. m). 3.39(2H. m). 
5. 05(1H, m). 7. 17(2H. ■). 7. 26(2H. m), 7. 51(1H. m). 8. 60(1H. 

br. d). 8.65UH. s). 8. 80(1H. m). 8.98UH. m) 0 
MS (FAB) : m/z 293(M + H) " 0 

1 6 . 4 - [N - ( 2 - J y - Jls) - / f- A/7 x J 
] - S- j'T-JI/^x J f 2 . 3 - d ] t: 'J i : J y 
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m tg ^ftfcffil l . nit&fa. 4 - ( 2 - <i > V -JUT i J ) - 5- 
^yU^xy [2, 3-d] t'J (29mg, 0. lOmmol) 

* y f - ;U * ;U A T i K ( 0. 5ml ) IZ jg W L > *. H ft * h 'J ' * A C 4. 4m 
g. 0. llmmol^jD^, MfcX- I 0#Eaig#Lfc„ C a 

^k^f-^ (7.0 /zl. 0. llmmoD^Aa^Mia-c $ t> <c 3 0#it#Lfc 

;U?DTh?'57-f- ( ^ + If > : ftR x ^ ;l/ = 2 : 1) fit IB L 
x &©425ttiI£Wt £&gHfc&#) (20mg, 0. 070mmol)£i#fco 
'H NMR ( 400MH2. CDCU): o 2.60(3H, s). 2.87(3H. s). 

3. 13C2H. n). 3.3K2H. m), I.87(IH, n). 6.98C1H. s). 7. 17(2H. 
m), 7. 23C2H. m). 8. 59(IH. s) 0 

M S (FAB) : m/z 296(MtH) " 0 

"BMEAJL- 4 - (2-^>^_;l/7^y) - 5 - 7 x — ;l/^x 
/ C2, 3 - d 3 h°'Ji^> 

4-?DD-5-7x-;l/fiy [2. 3 — d J fc: ') i is > (50 
mg. 0. 20mmol) 2 — T i J 4 y 9' y (1 lOmg. 0. 80mmo I) £ ffl (.» T || 

if > :»»lf*=2 : t ) T?»S8 L. * 0) 4?5 ft II £ W ^ -5 & Stt 
(67mg. 0. 20mmol) 
'H NMR (400MH2. CDC 1 3 ) : 6 2. 54(2H. m). 3. 27(2H. m), 

4. 92(1H, m). 5. 18(IH. br. ), 7.03UH. s). 7. 15(4H. m). 7.21-7 
.35(5H. m). 8. 53(IH. s) 0 

M S (FAB) : m/'z 344(MtH) ' 3 
nmm l 8 . 4 - (2 - 4 > ?-i\,T i J ) - 5- (2-fx- 

;U ) f a. y [ 2 . 3 - d ] b: 'J ~ V_ > 
4 - ?dd-5 - (2 - fxz;H fxy [2, 3-d] f'J ; 
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i/y (50mg. 0.20mmol) 2 - T ^ J -f > ? > (UOmg, 0. 80mmo 1 ) £ 

£^Hft£tl '70mg. 0.20mmol) 

'H NMR (400MHz, CDC1,): d 2.66C2H, m), 3.34(211, m), 
5. OOflH, m), 5.77(111. br. ). 6.85(1H. m), 6.89(1H, m), 7.18(4 
H. m). 7.22UH. s). 7.29(111. in). 8.55(IH. s) c 
M S (FAB) : m/z 350(M+H) ' 0 

nmm i o . 5 - 12-7^) - 4 - ( 2 - << > $r - ^ 7 j j 

) t x J [ 2 . 3-d3 b'');y> 
a) x f- /I, 2-TS/-4- (2-7 U/U) 
*7 /W > b - h ( 500tng. 2. immol) *■ * )V A T = K (4ml)«f, 1 
8 0 XX' 3 tifffimW I fc r SfS&^ftiP l r ^noits^^rftro 
L>^^^i4fl^fl-T€>5 - ( 2 — 7 >) Jl) - J- tFP*-/fx 
y [2, 3-d J e>J • y> (330mg, 1 . 5mmo 1 ) £ *# fc o 
■H NMR ( 400MHz. DMS0-d,) : 6 G.56(IH. m). 7.56(1H. d. 
J = 3Hz). 7.72(2H. m), 8.14(111. s), 12. 52C1H. br. d)., 

b ) 5 - ( 2 - "7 '1 fi> ) - 4 - t K a * •> f - x / 12. 3 - d ; 
f 'J ; > (180mg. 0. 80mmol)£ * 4=- >igftl 'J > (2. 0ml 2 1$ 

FbIMM L /:= iffi^jtESiLTibntS - (2-7'J^) 
-4-^DD^xy [2. 3 - d 3 fc* 'J > ^ftt!!^ o C <h < 
. 2 - 7 ; y O ^' >' (130mg, 0. 98mmolK h Uxf i7 ; > (0. 
90ml. 6.4mmol)£ Kfti * y - (5ml)4 ] 'e. 7Ai>^ilTs 2 

?D7^77< - ( / \4 L ^>:HF^i^;l'=2 : 1) -cffilHL, 
fc<D®&mZ%? Z>mM4t£m (I30mg, 0.39mmol)£iH fc, 
'H NMR (400MHz. CDC I , ) : 6 2. 86(2H. m). 3.43(211. m). 
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5.14(111. id;, 6.40(1H, id), 6.44(IH. m). 6.79(111. br. ). 7.09(1 
H, ni), 7. 20-7. 30(4H. m). 8.53(111. s) 0 
M S (FAB) : m/z 334(M+H) " 0 

Mm 2 0 . 4 - ( 2 - -j V y _ ;U 7 J J ) - 5 , 6 - > ^ f /I 
t / [ 2 , 3 - d ; Q_iii> 

a ) x. ^ ;U 2 - 7 ; / - 4 , *f t7i>-3 - * 

;W * * -> U - h (500mg, 2. Sramo I ) % tWbA7; K (5ml)^ffl(,«T 
l^g! I 9 ■ ©a) £ UtiSO&ft^fT^ ft©^f4{f££ <T 3 4 - 
t K p * > - 5 . : 2 . 3 - d ; f ') ; > ( 

380mg. 2. lmmoi ) £f#/: 0 

'H \ : MR ( 400MHz. DMSO-du): o 2.35C3H. s>. 2. 39C3H. s> 
. 7.98(IH. s), 12. 17(1H. br. s) 

b ) 4 - t K d * -> - 5 . '• 2 . 3 - d ] t" 

'J i i? y ( 180mg, I. Ommol) x i/i&it 'J > ( I. Oral), 2-T~ 

J 4 s ? y (270rag. 2. Ommol). MJif^7;> CO. 84ml, 6.0m 
mol). gftx * / -A- (5nl)feffl I't li^j I 9 . oD b ) >P|t*<D 
* ft £ ff <■ » , ■> , i»VA^D7|«/i7< - * -fr > : g£ g£ x 
/U=2 : I ) t?»«!L. ft©ftfti^^to«g|t&1!) ( I90mg, 0 
. 64mmol)^^A:, 

'H NMR UOOMHz. CDC 1 3 ) : 6 2. 32(3H. s). 2.38C3H. s), 
2.93C2H. n), 3. 50(2H, m). 5. 09(1H, m). 5. 62(1H. br. d). 7. 20( 
2H. m). 7.26(211, m). 8. 42(IH. s) c 
M S ( FAB) : m/z 296(MfH) ' , 

Hafeffll 2 1 . 4 - ( 2 - > g - ;U 7 y ) - 5- [6 - ( 3 - 
y f ;U fc° 'J v ;U ) ] ^ y [ 2 . 3 - d ] g 'J ^ v 

Is 

a ) i> /U 2-7;/-5 - [ 6 - (3 -yf/l'f'J y/l) ] 
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f-*7x>-3-rt^jK*vU-h ( 520mg, 2. Ommo 1 ) x * H A 7 
$ K C4n>l)^ffl^T g^jgj 1 9 . <D a ) <t l^l$©}§ ft £ <t &® 
^fe{I ; arWt*'S4-tKa4->-5 - [6 - (3-yf-;Ufc°'Jv ? ;U 
) ] f-x / [ 2 . 3 - d ] f 'J = v > (330mg. I. 4mmoi) £l#fc 0 

'H NMR ( 400MH2. DMS0-d 4 ) : 5 7. 27(1H. d. J=8Hz). 7.61 
(1H. s), 7. 82C1H. d. J = 8H2), 8. 15(IH, s), 8. 59(IH, s), 12.48 
(111, br. s) 

b ) 4 - t K a * •> - 5 - [ 6 - ( 3 - / =3- jU f U ;U ) ] f - x 
y[2. 3 - d ] tf U i ^ > (240mg. I. Ommol) , * 4- > 'i > 

(3.0ml). 2 - 7 $y <f > ? > (270mg, 2. Ommol) % MJxf^T 
* > (2.8ml. 20mmol), ( 6ml ) £ ffl I » T UmM_lJ_ 

. Ob) tffltikO&ftZni*^ > ') -h ¥ tl ? a -7 h 7 7 -r - ( i& 
<fc> * b >' : »F»if-^= 1 : 1 ) t«iL ©fcl&ffi £ *f S 
t*Hfl:£«S (UOmg, 0. 38mmol)£»fc 0 

'H NMR (400MHz, CDCU): 6 2. 57(3H, s). 2.60(2H, m). 

3.29(211. m). 4.97(2H. m), 6. 85(1H, d. J=8Hz). 7. 06(1H. s). 
7. 15-7. 20.C4H. m). 7. 35(1H, m). 8.52(IH. m). 8.54UH, s) o 
M S ( FAB) : B/2 359 (M+H) " , 

MM!* 2 2 . 4 - (2-oyz;b?;yj -5-f VT'ob'A 

± x / [ 2 , 3 - d ] gJJ_j_J£_> 
a) x^ 1 ^ 2-7 W-4-^yynt'^ft7x>-3-* 
;U * U - h (800mg. 3. 8mmol) „ * ;U A 7 $ K (5ml)^ffl^T 
Hftfeffl 1 9 ■ Oa) £ PI&©iifiE£iT^s ^ffiHttll^St5 4- 
t K D * •> - 5 - -T V y D tf )V * x. J [ 2 . 3 - d ] f 'J ; y > ( 
330mg, 1.7mmol) %'&tz 0 

'H NMR (400MHz. DMS0-d s ) : 6 1. 33(6H. d. J=7Hz). 3.75 
(1H. m). 6.95(1H. s). 8.00(1H. s). U.43(1H, br. s) e 
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b) J-bFo*y-5-'(VfDt , ;l/fi>' [2. 3-d] b" 
U$->'> (200mg. l.03mmolK **'>i£{t'J> f l. 0ml). 2-Ti 
J 4 y 9 (200mg. 1.2mmol), h 'J x. * ju 7 i > ( I. Oml. 

7.2mmol) % x 9 J - )i> (5ml )£ffl I' T f|jfejgl 1 9 . CD b ) £ 

®i^;U=2 : 1) c=*jfl?L. *©#lttffi^W-r 60Mfl:£$J (19 
Omg, 0. 64mmol )£*§/.: o 

'H NMR (400MHz. CDCl,): 8 1. 25C6H. d. J=7Hz), 2.96(3 
H, m). 3. 50(2H. dd. J=7Hz. 16Hz). 5. 16(1H. m), 5.63(1H. br. d 
), 6.87(1H. s). 7. 20(2H, m), 7.26(2H. m). 8. 49(1H. s) „ 
M S (FAB) : ro/z 310(M*H) ' 0 

H jfe I 2 3 . 4- (5-^h^->Y>^>-2--f;U) T^y- 

r 2 , 3 - d 3 fc'U^-^> 

iftfg SSligffl 1 . <D b ) X'&& Ltz. 2-7;7-5-n + H 
> ^ > (90mg) N 4-9ua-5-/?- x. J [2, 3-d] f 
'H ^ > (90mg. 0.50mmol) % h 'J xf n,y ; > (0.23mt, 1. 7mmo 
1). x^y-yu ( ImQ^ffl I'T lifegil 1 9 . <7) b ) i: |sl j§ © ji ft £ 
IT , >')*yA>D7|>y77< - ( 'N + -4- :. : jft^ X. ^ ;U = 4 
: 1 ) "cffiSLv K<D%il&m,*fit vUmitSm (20mg. 0. 064mmo 

'H NMR ( 400MHz, CDCU): <5 2. 47(3H. s). 2. 88(2H. m). 
3. 45(2H. m), 3.80(3H. s). 5. IOC 1H, m). 5. 13(1H. br. d). 6. 76( 
1H, m), 6. 80(2H. in). 8. 47(1H. s) a 
M S (FAB) : m/z 312(MtH) " , 

nmm 2 a . 4 - ( 5 - t k □ 4- •> ^ > ^ > - 2 - ^ ;u ^ y 

-5-^^/1/ ^x.y [2. 3-dj f'i^^> 
BUia SSjitgil 1 . -c£j& L/c. 2 - ( t e r t - :/ h * •> iJ frtf- 
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^7 ; ; > — 5 — t K d + •/ < > y > ( 130mg. 0. 50mmol )IZ 4N € 
m- > (2.3ml), #® (6. 9ml )£ Jo*. Ifit 1 0 ^PelS 

>i£g£i££ffl£j&4£l iUllfco C tl^x ? / - )\, UmDd&ft? L 
„ hijif j|/7; > (0. 14ml, 1. Ommol), 4 -?Do-5-y^;U 
^x y f 2 . 3 - d ] b* 'J = if > (83mg, 0. 60mmol) , ^fflUTl 
MEfll 1 9 . Ob) £: l^filO^ft^ff lr» % > >) ii *f 1> 9 a -7 h $r ? 7 
< - (^{b^^u>:S^^^f-;u=2 : 1) TrftgL, ft ©Steffi 
o^M-fk^-^ (ITmg, 0.057mmol > £f#/c Q 

! H NMR ( 400MHz. DMS0-d,): 6 2.56(3H. sj, 2. 94(2H. m) 
, 3. 22(2H, in). 4.97UH. m). 6. 55C2H. m). 6.63(IH. s). 7.00(1 
H. d. J=8Hz). 7. 14(1H. s). 8.35CIH. s). 9. 06C1H. s) , 
M S ( FAB) : m/z 298(MfH) " 0 
I R ( KBr ) : u 3470. 1580. 1500 cm " a 

nfoM 2 5 . 4 - (5 - 7 x y* - 2 - T^y 

- 5 - y ± ji< f x y r 2 . 3 — d 3 Q_jJi> 
a ) rn.rn.rn 1 . -e£-/& l tz . 2 - c t e r t - •? h * •> * /u ** - 

A/7 ; M - 5 - t K d * •> -i > * > ( lOOmg. 0. lOmmol)^ T -fcr h 
> (2ml)'.C7gft? L . j^KrtU^A (58mg. 0. 45mmon . ^ > >' rt/ 7 
D70" (48 m I, OMOmmoOfctoiT 3 B^lfflfln&iSffiLfc* Sl£I 

2 - (ter I - 7h + y*i^:_/l/7; y) - 5 - 7 i y 
+ (120rag. 0. 36mmol)£i#/c ? 

'H NMR (400MHz. CDC1,): o 1.44(9H. s), 2. 72(2H. m). 
3.22(2H. m). 4.48(1H, m) , 4.74(IH. m). 5.04(2H. s), 6.79(1H. 

m). 6. 84(LH. m). 7. 09(1H. m), 7. 29-7. 43(5H. n) „ 
M S (FAB) : m/z 340(M+H) " a 
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b) 2 - ( t e r t - ~f Y * •> ii Jl — A T i / ) - 5 - 7 x J 

* •> << > ^ > ( I20mg, 0. 36mmol), 4 N -fr >( 1. 7al) 

* ft® (5. lml)£ffl IT llfl 2 4 . £ |5] |£ O li ft £ It ^ , ft<D#J 

o , 2-7; / -5-7iy + yO/ (99rog 
. 0. 36miD0l) £f# tz 0 

'H NMR (400MHz. DMS0-d 6 ) : 6 2.88(211. m), 3.2K2H. m) 
. 3.98(1H. m). 5.08OH. m), 6.84(lH.n). 6.63(111. s). 6.95(1H 
. m). 7. 16C1H. m). 7. 32-7. 43(5H. m). 8. 09(2H, br. ) 0 
M S (FAB) : n/z 240(MIH) " 0 

c) 2-7;;-5-7x; + H>^'> ( 99mg. 0. 36ram 
ol) , x ? / -jl (3ml). h U xf-;UT ^ > (92/z 1, 0. 66mmol). 
4-»DD-.5-;fAfi; [ 2 . 3 — d j f ') ; •>' > ( 6 Img, 
0.33mmoi) , HT Ufflfcfll 1 9 . <£> b ) £ (D f# ft £ fT ^ , > 
'J*y;HD7^77^ - ( /\ 4r > : SI? & x f - ;U = 1 : I) V 
m^L. &©«!ttfit«:W-r 5«SS^t^«!I (5 lag. 0. 13mmol) *k%tz 

C 

1 H NMR ( 400MHz. CDC1-.): 5 2.47(3H. s). 2.87(2H. in). 
3. 43C2H. m). 5. 05(2H. s). 5. 1K1H. m). 5. 63(IH. br.d). 6. 82( 
2H. m). 6. 89(1H. s), 7. 15(1H. d. J=8Hz). 7. 32-7. 44 (5H. m). 8 
.47(111. s) 0 

M S (FAB) : n/z 388(M+H) * 0 

I R (KBr) : v 3460. 1570, 1500. 1450. 1240, 1010 cm 
|M[2J.. 4 - [5 - [ (E) - 2- ( 4 - y ?• 7 x x;u) 

xxx /u] -f>^>-2--r/i/j 7 ; y - 5 - * ^ 

IV x / [ 2 . 3 - d 3 tf 'J $ ^ > 
a ) SS a W 2 . -c^fife L/c. 2 - ( t e r t - 7 h * > ;U**x 
JVT i J ) - 5- [ (E) - 2- (4 - / f ;l/7 x-i) x^x^ 
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3 -T > ? > (20mg. 0.060mmolK 4 N igffi- v * * > (2.0mlk 
itS? (6.0ml)£ffl^T j^figjgj 2 4 £ |5] jj <?) % ftr £ ?f^, ft^tlttil 
£ # "f <5 , 2-7;y-S - 1(E) -2 - (4 - >f ;l/7x^^ 
) x-f-'U] O^/'iliig C I6mg, 0.06ntmol) %'&tz 0 

'H NMR ( 400MHz, MeOH-d,): 8 2. 33(3H. s). 3. 02(2H. ra) 
. 3. 40C2H. ra), 4. 10(1H, m). 7. 10-7. 17(4H. m). 7. 27(1H, m), 7 
. 42C3H. m). 7.49(111, m) 0 

b) 2 - T $ J - 5 - [(E) - 2- (4-^f;l/7x-/l/) x 
7^-/U] -r>^yl£g£i& ( 16mg, 0. OGmmol) , x 9 J - )\> ( 0. 6ml) 
n h'Jxf*7;> (50/1 1. 0. 36mmolk 4-?oo-5-*f-;U 
>x/' ;2. 3-dj h* U > •>* > (llmg. 0.060minol)£ffl l't|i 
fy_9_. 4) b ) t Wi & (D m if £ ff i. » x yiJ^yjtjfnvH^^^ 
- > : ftKif-;U= 4 : 1) tftUL, i^Otlfel^ft 

6^Mffc£$l (Umg, 0. 035mmol)£*#/-Co 

'H NMR (400MH2, CDCl,): o 2. 36(3H, s), 2. 47(3H. s). 
2.93(2H. m), 3.5K2H. m). 5. 13(1H. ra), 5.63UH. br. d), G. 80( 
1H. s). 7. 06(2H. s), 7. 16C2H. m), 7. 23(IH, m). 7.34CIH, m). 
7.4K3H. nu. 8.48(111. s) c 
M S (FAB) : m/2 398CM+H) " „ 
I R (KBr) : v 1570. 1500 era ! 0 
gjM_2_7_. 4 - ( 5 - y h 4- > ft ;U »' — ^ Y > y > - 2 - )V 
) 7 - / -5->f;Kxy [2, 3-d] e'H 
'J y 

fijr'E tg&fll 3 . c£/?}c L 2 - ( t e r t - 7" h * > ft ;U ;U 
T = J ) - 5 - / h * > *7 ;l/-t:-/K > ^ > (60mg. 0. 21mmol) , 

4 N i£8£- + -9" > (1.0ml ) , ftg? ( 3. Oral )^ T . x. 9 J - 
Jl> ( Imlk |> U if^7 ; > ( 88 /z I , 0. 63mmol K 4 - V d q - 5 
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-/^/U^xy [2. 3 - d J b' 'J ; •>' > (39mg. 0. 21mmol)£ffl 
UtIi£2J_. £ l^^^^^^fT^x •/ ') ^ y" A D 7 f> / 5 7 

4 - (^lt^U>- :iStxf;l,= 6 : 1) tffUU &<D$ltt{£ 
^tt^i Hft^ (32mg. 0. 094mmol)^i#/co 

1 H NMR (400MHz. CDC 1 3 J> : 6 2. 47(3H, s). 2.98(2H, m), 
3. 54(2H. id), 3. 9K3H. s). 5. 15(1H, m). 5.60UH, br. d), 6. 82( 
1H. s), 7.32(2H, m), 7.9UIH, m). 7.94(1H. m), 8.48C1H. s)o 
M S ( FAB) : m/z 340(M+H) ' 0 
[ R (KBr) : u 1720. 1570. 1500. 1270 cm " ! o 
IMli- 4 - ( 5 - ti JU jf 4- y -< > ^ > - 2 - -f ;U ) 7 ^ y 
-5-^;ifx; [ 2 . 3 - d l e u > :J- 

ifi? E ^ ffil 2 7 . -c&f&Ltz. 4 - ( 5 - / h * •> ij )\> tf — )V << 
y ? y - 2 - 4 )V) 7W-5-^f;lfx; [2. 3-d] £ U 

5 2> > (27mg. 0. 08mmol) . ^ ^ /" - Jl ( 1ml ). I N tRS? ft h V 
^AtK&& (88 W 1)£ 7 BfFalJta&S&SE L tz<> mm £ $EE § * L T % 

fI£W^o^tfHt&#l (25mg. 0. 072mmol )&&tZo 

H NMR UOOMHz. DMS0-d c ): 6 2. 57(3H. s;, 3.03(2H. m) 
. 3.34C2H, m). 5.0K1H. m). 6.58(IH. br.d). 7.08UH, m). 7.1 
5(1H. s). 7. 68C1H, m). 7. 71(1H. m). 8.37(IH. s) 0 
MS (FAB): m/z 326(M+H) 348(M+Na)' 0 
I R (KBr): v 3450. 1570, 1550, 1500, 1430, 1400 cm _, 0 
Hifeffl 2 9 . N-ypb°;U-2 - (5-^^;t/^xy [2, 3 - 
d] b''J ; y>-4-^f;l/) 7^/-5--f>^> 
ft ;U * 4- -fr ^ K 

a ) fyttfM . T £ fi£ L fc. 2 - (t e r t - 7K->*;^:- 
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)V T i J ) - 5 - fJ )\/ 4- •> 4 y > ( 30mg. 0. 1 lmmo I) % n - 7' 
Pt'^T; > (20# 1. 0. 24mmolK MlifA7;> (0. 20ml. 1. 
4mmo 1 > . 7' d /« > * x * >g£&7K#l (0. 3rol) (#r^flS 5 5-100 
3 4 6 ^£fB#J}3) x ^ f ;l/7 ; y tf 'J >• £&4tJ 
^ U > (0.25ml) liSc 3 0 ftfflmW t fc G & & £ g£® x ^ 

tK^^- h 'J 9 AtR@^ n S&fn&£7k£>lilT?&/f>gU h 'J 

P7h/77^ - ( / \ + 1f>:i^^Ji^;l/=4 : 1—3 : 7) T? ft 
R U fttf)^teffi£W^©. M - 7* a t' /I/ - 2 - (t e r t - f h 
•> -h jl rH ^ ;l, r * y ) - 5 - i > ^ > *7 * +■ V i K ( 22mg, 0. 
070mmol)*-(i^c 

'H NMR (400MHz. CDC1 2 ): o 0.99(3H. t. J=8Hz). 1.45(9 
H. s). 1.65(2H. q. J=7Hz). 2. 8K2H. dd. J=5Hz. 16Hz), 3.31(2 
H, dd. J = 7Hz. 16Hz). 3. 4l(2H. q. J=6Hz), 4.50(IH. br. s). 4.7 
0(lH. br. s). 6.07C1H. br. s), 7.24(111, d. J=8Hz). 7. 55C1H. d. 

J=8Hz), 7. 62(1H. s) 0 
M S (FAB) : m/z 3l9(MfH) " 0 

I R (KBr) : i> 1690. 1640. 1540. 1170 cm 

b ) N - 7' □ t* ;U - 2 — ( t e r t - 7 b * y ii )l *' x ;U T i J 
) - 5 - < y ? y ij Jltf*-V i K (22mg. 0. 070mmolK 4N£»- 

; j**+yy (2mi). mm (Q.omi)^m^rnmmj_±tmm(Dmit 

£ 'n V « x N-7*at*/U-2-T^y-5-<>r>/7 7l/^4--9-^ K 
fco y -,u (iBi) N h «J i y (0.50 

ml. 3.6mmolK 4-?an-5-y^rt/f-x>' [2, 3-d j f'J 
^ > (I8mg. 1. 0mmol)£-ffi I'tliffll I 9 © b ) <h f5jJ* © ti ft £ 
fT^. >'J/7 7 r ;l/^ovh^'57^-('\ + -9->:^^x^yu = 
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2 : 1 ~ I : 2 ) -CfifMlT, 0) {I £ ^ t o m M it & m (12 
mg. 0. 033mmol )^\%tz 0 

' H NMR (400MH2. CDCI,): 6 0.99(3H. t, J=7Hz). 1.70(2 
H. m), 2. 46C3H. d. J = lHz). 2. 97(2H. dd. J = 5Hz, 16Hz). 3.42(2 
H, q, J=6Hz). 3.52(211, dd. J=7Hz. 16Hz), 5. 12(IH. m). 5.60(1 
H, br. d). 6. IOC 1H. br. s). 6.84UH, s). 7.29(1H. d. J=8Hz). 7 
.58(1H. d. J=8Hz). 7. 68(1H, s), 8. 47(1H. s) o 
M S (FAB) : m/z 367(M+H) " 0 
I R ( KBr; : v 1650, 1570. 1490 cm " 1 3 
UMM 3 0 . X-^x-^-2-(5-^^/i/f-^ / [2, 3 - 
d ; f u y > - 4 - ± J± ) T i i > 
■h J± # ' * g I H 

^7 ; 7 ) -5-^;H+yOy> (30mg, 0. llmmol) . T - 'J 
>(21//l. 0.23mmolK MJxf^7^> (0.20ml. 1.4mmolK 7* 
n /< > * z + >® jte 7 R$| ( 0. 3mi K 'J / f ;l " ; y t' ') v > (84i£ 
S) . t&itS * \s > (.0. 25ml) UTiyfejgJ_2_9_60 a ) > 

M it £ n t « . >'i7)y;HD7 < - i /\ * * ^ : ft & x f- 

;l/ = 4 : 1-7 : 3) cftSL, & <& <6 W ? -5 . N - 7 x - 

;u - 2 - (tert-7h**>#JU»H — ;uy$y) - 5 - -f > ^ > 
K (27mg, 0. 077ramo I )£ }# /c 0 
1 H NMR ( 400MHz. CDCh): o l.46(9H. s). 2. 85(2H. dd. 
J=5Hz. 16Hz). 3. 3K2H. dd, J=7Hz. 16Hz). 4.40(IH, m), 4.50(1 
H, br. s), 4.75UH. br. s), 7. 14(IH. t. J=7Hz). 7. 35(2H. d. .1 = 
8Hz). 7.63(2H. d. J=8Hz), 7.66C1H, d. J=8Hz). 7.72C1H. s). 7 
.8KIH. s) 0 

M S (FAB) : m/z 353(M+H) " c 
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I R ( KBr) : v 1680. 1540, 1170 cm 

b ) N - 7 x - )\s - 2 - i t e r t - 7* h * •> ;U * : - )V T I J 
) - o - 4 > ? yf] UK**)- I K ( 27rog, 0. 077mmo I h 4 N £ gg - 
v***ty (2.0ml), StR (6. OnD^m^ mmm 2 4 . <hHft<Z> 
H ft £ fT l» 1 > N — 7 x — /U — 2 - 7; y - 5 - < > ^ > il )\/ if? * * 
^ F^^i?rI/; 0 ft(C N y -;U (imlK h >J i f- ;l/ T ~ > ( 
0.50ml, 3.6mmolh 4 - * p o - 5 - / f- ;U ¥• x y [2. 3-d] 
t' «J i v > (18mg, 1. 0romol)£ffl I't HftW 1 9 . <D b ) iPJ^O 

tiff * ft'.', yu^yy^ h / 77 -r - > : m&^r 

)\y=A : 1 ~ 1 : 1 ) TiiLt^ ft <D % tt 1 1 * W ^ o £ M it & % 
(8mg. 0. 020mmol) Z'&tz 0 

'H NMR ( 400MHz. CDCl , -MeOH-d, ) : 6 2.50(3H, s), 3.03( 
2H. br. d, J=6Hz). 3.57(2H. dd. J = 7Hz, 16Hz). 5. 10C 1H, br. s). 

6.87C1H, s). 7. ISC 1H, t, J=7Hz), 7.66(2H, d, J=8Hz), 7.75(1 
H, d, J=8Hz). 7.82C1H. s). 8. 43(1H, s)„ 
M S (FAB) : m/z 40KM + H) - 0 
I R (KBr) : v 1640. 1560, 1500, 1370 cm 
%Mm 3 1 . N - < > : J /U - 2 - ( 5 - / ± Jl * J- J i 2 , 3 - 
d 3 ¥ >) i : J > - i - << }],) 7 i J - z - 4 > ■? y 

a) 2- (t e r t -7 h *->*^sK- Jl 7 i J ) - 5 - ft Jlstf 
* •> -f > 7 > (400mg, l.44mmol). K y ;l/ 7 ; > (0.24ml. 2.2m 
mo IK MJif^7«> (1.4ml, lOmmol), 7 a /* > * X * > $s 
7k «9 (2. ImlK y^f^l/7; / f ') y > (14^*) , / f- U > 
(12ml) ^T USfe^ 2 9 . ©a) > H»<OHffc£ It ^ . > U # 
ffrtn^Yr^Vi - (i£4tJ?-\s>: / t S - JU = 9 5 : 5) 
t»8L, i^O^lttfa^W-r -5. N-^>->';l/-2- (t e r t- 
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f h- * > ii Jl — )\, T i J ) - 5- <>^>^;l/*' + -9-i K ( 460m 
g, I. 25mmol) ; £ff fc 0 

'H NMR UOOMHz. CDCh): o 1.44(9H. s), 2. 80(2H. dd, 
J = 4Hz. 16Hz). 3. 27(2H. dd, J=3Hz. 12Hz). 4. 50C1H, br. s), 4.6 
4(2H. d. J=5Hz). 4.70UH, br. s). 6.34UH. br. s). 7. 30(6H. m) 
, 7. 59(1H. d. J=8Hz). 7. 65(1H, s) 

I R (KBr) : u 3300, 1690. 1640. 1540. 1280. 1 170 cm 

b) N - ^ > v ;U - 2 - (t e r t-^ h*>A^t*i^75 ; 
) - 5 - -f y?yh > K (820mg. 2. 2mmol) . 4N 

-7**-*> (10ml) , gfc& (30ml) &m ^T Hjfeffj 2 4 . i|5j$£<D 
»ft£?TO, »0«!ftl*tt* 4 N - ^ > >'/U- 2 - T ^ / - 5 
-<<>:/> *wU**1J- S KiSffiig (660mg, 2.2mnol) &?#/Co 

1 H NMR (400MHz. DMSO-d^ : d 3. 0l(2H. dd. J-5Hz, 17Hz 
). 3.32(2H, dd, J=8Hz, 17Hz), 4.03(IH, m). 4. 48(2H. d J=6Hz) 
, 7. 23-7. 32(5H. m), 7. 36(1H, d, J=8Hz), 7.76(IH, d. J=8Hz), 
7. 8K1H, s), 8.17(311. br. ). 8.96(IH, m) e 

c ) N - O ! J >l> - 2 - 7 ^ J - 5 - <i > *T > fi )V 4- -tf- ~ K Jfi 
(660mg, 2. 2mmol) v -x ? ) - ;U ( 19ml ) . K ijxf ;l/7 ; > 

(0. 94ml, 6. 7Himol), 4 - ) d q - 5 - ^ f;l/f x y i 2 . 3-d 
j h* U ^ : J > (4l0mg. 2.2mmot) yffll't Hjgl 1 9 . CO b ) t Wi 
&<Dlftffc£fT^ . •> U ft *f P -7 h ?* -7 7 < - (Jg-ft y f" b > : 
^^-^=95 : 5) LT?# t>n^@f*:^x-^;l/Tz5fe^ 

LT> *©#jttfg^^^S^Mft^^I ( 580mg. l.4mmol) *®tz 0 

'H NMR (400MHz. DMS0-d t ) : 5 2.57(3H. s), 3. U(2H, dd 
, J = 7Hz. 16Hz). 3. 42(2H. dd. J=8Hz. 10Hz), 4. 47(2H, d, J = 6Hz 
). 5.05(1H. m). 6. 62(1H. d, J=7Hz). 7. 15UH. s), 7.23(1H. m) 
. 7.3K4H. m). 7.72(1H. d, J=8Hz). 7.78(1H. s). 8.37(1H. s), 
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8. 92(1 H. m)o 
M S (FAB) : m/z 415(MiH) 
I R (KBr) : u 1650. 1570. 1500 cm " 0 
IMil. 2 - - 5- yf-yUf-x / [2, 3 - d 3 tf'Jxv> 

/u j> 'J > y ^ k 

a) 2 - fter t-7"Ky^^^;l/7;/) - 5 - ii to *K 
+ ><>^*> (l.Olg, 3.6nimol) , (0.48ml, 5.5mmol) 
\ h 'Jxf ;l-7 ; > (3.6ml. 26mmol K 7* p '< > * X * y ^ *ft7k#l 

(5. 3ml). i? t *toT i /t* <! : J > (J&&M) . &{t/ f-ls> (27 
ml) 2 9 . CD a) h |5j t.£ <7) J§ ft £ nH •> 'J ij f to 

?a^hr^7<- ( * f- b > . : ^^y-;U=9 5 : 5) T fit 
HU <£ <0 V) ft ft £ £ f 3 x . 2 - ( t e r t - 7 h- * > ii to # - 'U 
7;/) 0^>-5-*;l/40BS! ; e;l/t. | )>7; K (l.Og. 2. 9m 
mol)3r*#/Co 

'H NMR (400MHz. CDC I : ) : o l.45(9H. s). 2.79(2H. dd, 
J=3Hz. 16H2). 3.27(2H. dd. J=7Hz, 16Hz). 3.70(8H. br. s). 4.4 
0(lH. br. s), 4.70(IH. br.sJ, 7.25(3H. m) c 

I R (KBr) : u 3320. 2970. 1710. 1620. 1520. 1430. 1270. 11 
70, 1110 cm ■ ! o 

b) 2 - ltert-7h+->/)/^;/l/7;y) -f > ^ > - 5 
-*^t;>St^* l J>7; K (l.Og. 2. 7mmo 1 ) > «1 N IK-^t 

(12ml) % 8*® (36ml) £fflUT HM 2 4 . <!: |S| t£ © }£ ft 
£fT^ <^<7)^ttig^ £ x 2-7;yO/>-5-^^t:> 
B*;U*'J>7$ K£g£i£ ( 750mg. 2.7mmol) ^ifco 

'H NMR (400MHz. DMS0-d.): o 2.99(2H. m). 3.29(2H. m) 
. 3. 59(8H, br. s). 4.02(1H. m), 7. 24(1H. d. J=8Hz). 7. 33(3H, 
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■). 8. 20C3H. br. s) 

c ) 2 - T = / 4 > 9' > - 5 - ij Jl *' > & * ;l/ * U > T S K E BE 
J& ( 750mg, 2. 7mmo 1 ) . .x. ? / - ;U ( 23m i ) . Mlif^T; > ( 
I. 1ml. 8. 2mmol) , 4-9ua-5-t*rt/ + x.j [2, 3-d] 
f'J i ■>* > (500mg. 2.7mmol) £ ffll » T H 3fe AH 1 9 . oD b ) iPJJt 
<D*ft£fT f 'J*y*^D7K77-f - (^{b^ U > : / 
*y-/U=9 5 : 5) Ttt»LTibn5i^*x-f;^ft*L 
T, ft©$f&fI£Wt 5 if^ft&tJ (680mg, l.Tmmol) *»fco 

! H N'MR (400MHz, CDC1/): o 2.49(3H. s). 2.96(2H, dd, 
J=5Hz. 16Hz). 3. 54(2H. dd, J=7Hz. 16Hz;. 3. 70C8H. br. s). 5.1 
0(1H. n). 5.60(1H. d. J=6Hz). 7.25(3H. m), 8.4K1H. sK 
M S (FAB; :m/z 395(M+H) " « 

I R (KBr) : u 1570. 1500. 1110 cm 

nmm 3 3 . 4 - ( 4 - y t * * 4 > y > - 2 - 4 t i ; - 

5->f^fx; r 2 , 3 - d 3 e 'J § v y 

mVL W&W 5 . <£> b ) Tr^tfc L/c, 2 - 7 ; J — A — / h * •> 4 
> ? > (27mg. 0. l7mmol) x l-)DD-5->if/l/fi / [2. 
3 - d j t* ') i ■>" > '3lmg. 0. 17mmol) . i« ')xf 47 ; > (71// 
I. O.SlmmolK s. 9 J - A, ( 1. 5ml)£ffl Ut gjgl 1 9 . <£> b ; t 
PJ«Oi*f|E£fTt» . .> 'J ft f A/ 7 a -7 r- Y v "7 4 - ( 'S * * > : » 
^jc^yu=2 : I) TrfitML. * © £ £ W t 5 H S *t £ ^3 (50 
mg. 0. 16mmol) Z'&tz* 

'H NMR (400MHz. CDCl,): <5 2. 48(3H. s). 2.9K2H. m). 
3.49(2H. m). 5. 10C 1H. m). 5.63(IH. br. d). 6.72(1H. d. J = 8Hz) 
. 6. 80(1H. m). 6. 87(1H, d, J=7Hz), 7. 19(1H. t. J=8Hz). 8. 47( 
1H. s)c 

M S (FAB) : m/z 312(M+H) ' 0 
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I R CKBr) : v 3470. 1570, 1490. 1260. 1070 cm ' = 
HflEffil 3 4 . 4- ( 4 - ^ h 4- > ft ;U - ;U -f > ?' > - 2 - ;U 
) 7;;-5-yfil/fxy [2. 3-d] e'J ; 

: y y 

miZ U'j&m 7 . T? & fi£ L , 2 - (tert-rKyA^t;- 
^7; ;) - 4 - J h * ■> ft /U*'^. ;U ^ > ? > (45mg. 0. 15mmol ) 
. 4 N iftR- x**-* > (0.7ml). (2. lml ) £ ffl t> T 1JW_2_ 

_4_. tHfll^llffcfcfT^ 2 - T $ J - 4 - J h * > * JUtf-)U4 

tz~. ft <C N 2 - 7 ; / - 4 - / h^y^j;!/^ - Jl 
4>Vy&&i&, 4-^dp-5-/^;U^jl / [2. 3-d] t' 
•J ^ x > (28mg. 0. 15mmoI) , MJxfiT; > (63/zl. 0. 45mmo 
1), i^y-yb ( 1ml I't tHPI 1 9 . Ob) <h 1^ & o H ft £ 
(T l» . y'J^)f;^D7 h^77-r - ( + -9- > : ft® jh ^ /]/ = 2 
: I) TttSL* ^O^Jttil^WrsaiflKt^tt (15mg. 0. 044mmo 

'H NMR (400MHz. CDC1,) : o 2. 49(3H. sh 2. 97(IH. dd, 
J = 5Hz. 16Hz). 3.33(1H. dd, J = 5Hz, 18Hz). 3.56UH. dd. J=7Hz. 

16Hz;, 3.86(IH. dd. J=7Hz. 18Hz), 3.9K3H. s>, 5. 11(1H. m). 

5.6K1H. br.d). 6.8K1H. s), 7.28UH, m), 7.44(IH. d. J=8Hz 
), 7.89CIH. d, J-8Hz). 8. 48(1H. s) Q 
M S (FAB) : m/z 340(M+H) " 0 

I R (KBr) : v 3430. 1700. 1570, 1490, 1300 cm " 0 
|l| 3 5 . 4 - (5-T-t?h*->^>?'>-2--f;U) 7 i J 

- 5 - ^ f ;i/f x; [2, 3-dj e >) i i? > 
a ) gjiSffl 1 . t? & fi£ L tz v 2 - ( t e r t - 7 h * •> ft *' - 
yUT ~ / ) - 5- t h'n^H>f> (lOOmg. 0. 40mmol )£f£*£^ 
4fc;<^l/> (2ml)IC jgft? L . h* 'J y y (0.19ml. 2. 3mmolK 
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6 (0.11ml. L 2mmo 1 ) £ Jm * T * MUX' 2 tifffi&ft L tz 9 &J«£ 

§4Lt, fcom&mZ 5 - 7-tr h * •> - 2 - (t e r t - 

7 h 4- •/ ii Jltf-Jl T i J ) -f > ^ y (120mg, 0. 40mmo 1 ) £ *f <, 
'H NMR ( 400MHz, CDC1 3 ) : 5 1.45C9H. s), 2.28(3H. s), 

2.77(2H. m), 3.26C2H, id), 4.47(IH. m), 4.75(IH, in). 6.86C1H, 
d, J=8Hz), 6. 93(1H, s). 7. 19(1H. d, J=8Hz) 0 
MS (FAB):m/z 292UHH) 236(MtH-56)" e 

b ) 5 - T -t h * > - 2 - (tert-^K^^'t'-^7; 
J ) -f > * > ( I20mg, 0. 40mmol). 4 N - -> * * -fr > (2ml). 
g£|£ (6mi)^it>tli|l_2j_. <tRItl©»ft*if 

D-7tKy-2-7U< yy>i&Wt& (86mg. 0. 
38mmol) £ff/Co 

' H NMR (400MHz, DMS0-d«): <5 2. 25(3H, s). 2. 95(2H, n) 
, 3. 27C2H. m). 4.02(1H. m). 6. 94(1H. d. J=8Hz). 7.03CIH. s), 

7. 29(1H, d. J=8Hzj. 8. 17(3H. br.s) „ 
c) 5-7t h + ->-2-7; M> ? >i*m& (86mg. 0.38mm 
o I ) . 1 - ?od-5 - yl/f xy [2. 3-dj f 'J ; > ( 
76mg. 0. 41mmol) » MJxf-;U7S> (0.23ml. 1.6mmolK x * y 
(6ml)£ffl HT Htfefll 1 9 . © b ) (bHt»0»f^*ff > U 
*y*^D7^57^ - ('\*-9->:ft®if/U=2 : 1) Tfl 
SU ft©tllti^^t5#ijk^ft (34mg. 0. IOmmol) 

'H NMR (400MHz, CDC1 3 ): o 2. 29(3H. s). 2. 49(3H. s). 
2. 92(2H. ml). 3. 50(2H. m). 5. 13(1H. m). 5.62(1H. br. d). 6.81 
(1H, s). 6.91(lH.dd. J = 2Hz. 8Hz). 6.98C1H. s). 7.24(1H. d. J 
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=8Hz), 8. 47(1H. s), 

M S (FAB) : m/z 340(MfH) * 0 

7 W-5 - /f;l/fxy [2, 3-d] 
y_ 

a ) gUiifll 1 . Tr □ e£ L fc, 2 - ( t e r t - 7 h * •> a /U 
^7 i ;) - 5- hFo + yO^> (lOOmg, 0. 40mmo 1 ) £ 

(2ml){C/gft¥L> f 'J y > (0.15ml. l.8mmol), Jg^fk^ 
yV4)l (0.14ml. I. lmmol)£ft];LT. Ifit'-lftg^L/;, Sit 

IE§* LTl^ft/;^?!^, •> 'J *7 ¥ Jl> 9 u-? h ?? 7 < - (-\ 

*t>:itsif^=3 : i) nmmt, fcVty&mZlltZ. 2 

- (t e r t - 7 h 4- •> ij ;U — ;U T S /* ) -5 - ;U * + 

y 4 y ? y (130mg, 0. 37mmo I ) £ f# /r 0 

! H NMR ( 400MHz. CDCl,): 6 1. 45(9H. s). 2.80(2H. m), 
3. 29C2H. m). 4. 50(1H. m). 4.78(111. m). 7.00(IH. dd. J=2Hz. 8 
Hz), 7.07OH. s). 7.25(IH. d. J=8Hz). 7.5K2H. t. J = 8Hz), 7. 
63(1H. t. J=7Hz). 8.20(2H. d, J=7Hz) 0 
MS (FAB) : m/z 354(M+H) r, 298(MfH-56)' 

b) 5 -<y x / 4 J\<* y - 2 - (t e r t-y^y^Hx 
JIT i J) 4 yyy (130mg, 0. 37mmolK 4 >' * * > ( 

2ml), ftg (6ml)£ffiHT H;6£ffll 2 4 t Pjtl<D%ft£nH', fcV>® 
tt^^WT^. 5 -Kyy'j jux^is- 2 -r * J 4 y 9 y £®ig 

(67mg, 0. 35mmol) Zmtz* 

'H NMR (400MHz, DMS0-d 6 ) : <5 3. 00(2H. m). 3.3K2H, m) 
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. 4.06OH. m). 7. 1KIH. dd. J = 2Hz. 8Hz;. 7.2KIH, d. J=2Hz), 
7.36(111. d. J=8Hz). 7. 61(211. t. J=8Hz). 7.56(IH, t, J=7Hz), 
8. 12(2H. d. J=7Hz). 8.20(3H. br. s) 0 
c ) 5 - < y 7 < Jl>* * •> - 2 - 7 ^ J 4 y 9 yi&®i& (67mg, 
0. 35mmo I) , 4-?na-5-/J-jlJ-z.; [2. 3-d] f'J ; 
•jy (68mg. 0. 37mmol) „ h'Jxf^j; > (0.52ml, 3.7mmolK 
x.?;-Jl (6ml)^ffl^t|Mll0b) > (5] |$ CD $ ft £ (f V* . 
>iJ*y*^P7^77-f - ( a, * > : ftKxf /M2 : I ) 
t»l!U *OftttI5rft^iHt^«l (70mg, 0. 17mmol) &'f# 

•H N'MR ( 400MHz. CDC1 J : o 2.5K3H. sJ. 2.96(2H. m). 
3.53(2H. m). 5. I7(1H. m), 5.65(IH. br.d), 6.82(LH. s), 7.04<. 
1H, dd. J=2Hz. 8Hz). 7. 13(1H. s). 7.30OH. d. J=8Hz). 7.51(2 
H, t, J=8Hz). 7. 64(1H, t. J = 8Hz). 8. 20(2H, d. J=8Hz). 8.48(1 
H. s) „ 

M S (FAB) : m/z 402(MfH) " 0 

MMffl 3 7 . 6-(2--r>^'-;l/Tl/)7°')> 

6 - ? d d 7 ') > ( I50mg, I. Ommol ) . 1 - T x J i y 7 s (20 

Ooig. L5n>mol) . /-;K6 B |) £BH*T ^ISfe0>l 1 jiHfilOjifr 

o^Mi!^©! (lOOmg. 0. 40mmo I )£'#/.: 0 
op : 300°C£(± 

: H NMR (400MHz. DMS0-d 6 ): o 3. 03(2H. m), 3. 27(2H, m) 
, 5.00(1H. m). 7. 16(2H. m). 7.23(2H. m), 7.79(1H. br. s). 8.0 
9(1H. br. s). 8. 2K1H. br. s). 13. 0(1H. br. ) 0 
M S (FAB) : m/z 252(M+H) " 0 

mmm 3 8 . 4 - (2 - -( y 7-^7 i j ) ^ x. y [3. 2-d 
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a) 3 - 7; / ft7x>-2-^l/-t:>8^f;l/xxf;KU 
g. lOinmol) ^+W1/A7; K (3. 4ml ) id 1m z. 200 °C c 2 B# jf # L 

«ttS4-tKn*->fx; [3. 2-d] b: D ~ v > ( 60mg, 
0. 39mmol) ^-?#^o 

'H NMR (400MHz, OMSO-dO : <5 7.40(1H, n»). 8. 14(1H. s) 
, 8. 18(1H, m), 12. 47(1H. broad) 

b) 4 - b Ko*-/f x; [3, 2-d] f'J ;y> ( GOmg, 0. 
39mmol) . * * is Kit 1 ) > (0. 6ml K ft!c2-7;y<>^> (21 
Omg, I. 56mmo l)<£rffl l»» T Hifcffi 5 iHtlO«ft*ffl»* *> 'J /7 7 
?07^'77^ (^ + 1f>:^^^^yU=l : 2) fflL 
fr(D%>}&m£1it Z>Wm\l&tfo (30mg. 0. llmmol) £f#fco 

1 H NMR (400MHz. DMS0-d 6 ) : 6 3. 02(2H, dd, J=6, 16). 3 
.32(2H. m). 4.98(1H. m), 7. 16(2H. m). 7.25(2H. m). 7.37UH. 
d. J=5Hz), 8.08(111. m). 8. 09(1H, d. J = 5Hz). 8.48(IH. s) 0 
M S l FAB) : m/z 268(MtH) " 0 
IMl' b HjjSjg NO (hiN0S)igfe?cD%9ltc 

HWf t>A<iH:a§Ltl^ (Nunokawa. Y. et al. (1997) Bio 
chem. Biophys. Res. Commun. 233. 523-526) A5^fflflS (t M$£!d3 
*#MA549« (ATCC. CCL185) (CN0S53 + F ^r$Si A L fcii 

A5«liai-Slife«7?^ L t2{t&®& 1L-1 £ (Ing/ ml) t TNF- a (500 
ng/ml) <h|nl^ic^in L s 248fp B 1&<E> * ? /u ;u -> 7 x 5 - -tf tf>r£& 
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* 9 h >V ■> 7 x 7 - -fc? g & (3 v /I' 1 / 7 x 7 - -t*7 •» -fe -f > 7. -f A 
(7* □ *B) OT*o h n - /l/CSo^tH^ L/: 0 

♦ fSWfcffijbSfl'Stttf) hiNOS&£^eDSmK*t-r -SPfiSTSte^- 
ICsoffi £ LTi 1 i:|L/: 0 



* 1 





[i-lB + TNF-a « 




nmm i 


0. 28 


HifcW 6 


0. 80 




0. 064 




0. 15 




0. 0024 


HJfe0|32 


0. 051 



H&ffll 2 . NF- k B g £ fg ?ij fC <fc 2 j| gj g tl T H j A* •> 7 x 3 
-Hf7*7X* K (pNF * B-Luc)££%» A L fcA549iHB 
US (A549/NF-* BLuc) (C ft t 5 R fS 

A549*fflJ}£ 'J f> 7 i ? h T > > l^Of «; ?t'Ji>Htt, 
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